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Der Bearinks 
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Mit Archer 


Hydrofol Acid 51 ist Bearen der Wearen 


Upstanden unter stressen! Greases made with 
Archer’s grease grade Acid 51 have toughness that 
stands up under stress. They inherit it from the 
arachidic and behenic acids this hydrogenated 
marine oil acid carries. These long chain acids 
(Cx and C2) also tend to keep grease from separat- 
ing under prolonged punishment. 


But das ist not alles! Hydrofol Acid 51 means 
versatility in any language. With arachidic and 
behenic acids, it combines fatty acids with chain 
lengths starting at C)4. The result is a base ideal for 
greases that must lubricate efficiently under a broad 
range of mechanical and environmental conditions 
... mit out wearink der bearinks. Extreme pressures. 
High temperatures. Contaminants. Shock loads. 
Shearing and squeezing actions. Especially recom- 
mended for automotive wheel bearings and indus- 
trial machinery bearings. 


AXIOM: Ven Shooten for der Toppen, to Archer der Order Given. 


Hydrofol Acid 51 is readily soluble in petroleum 
oils and most solvents. It resists oxidation and con- 
tains no polyunsaturated acids. Unt it’s soeconomik! 
Its versatility lets you simplify your raw materials 
inventory, and thereby cut expenses. 


Vant der zientifik scoopen? Den writen soonish 
to unter addressen. Technical data and research 
samples will be sent to you. 
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THE COVER 


AN important part of manufactur- 
ing lubricating greases and fluid 
gear lubricants is seldom considered 
in this journal, yet attention to the 
“business end” of the business can 
often insure ever-necessary profits. 
Raw material costs and maintenance 
of proper inventories are just two 
of the subjects touched on in an 
article by M. S. Mingledorff, en- 
titled “Costs, Credits and Collec- 
tions.” The lift truck shown here 
can speed warehousing, another part 
of the expenses to be computed in 
the cost of goods sold. For a look at 
internal control, turn to page 40. 
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The article that follows is the first of four. It is based 
on predictions made by one of industry’s foremost 
lubrication scientists, L. C. Brunstrum of American 
Oil Company. It previews: ‘the future for lubricating 
grease and the importance that scientists are giving 
this subject today, 40 years ahead of a marvelous new 
era. This forecast includes machine temperature ranges 
and the types of lubricants needed. The year 2000 is 
still a long way off, but time flies. Forecast No. 1 pre- 
dicts the ‘lubricating grease requirements of industrial 
equipment, as well as the types of lubricants needed for 
space engines and equipment. 


Industrial Equipment 

In this area, only minor technological product 
changes are considered. It is expected that a sharp re- 
duction will be made in the number of greases needed; 
those remaining will be more broadly utilized and ap- 
plication methods substantially improv ed. For in- 
stance, more productive, newer types of industrial ma- 
chines will be employ ed. These machines will not im- 
pose temperature ranges, water resistance or rust pro- 
tection beyond that of some present- -day military re- 
quirements. The demand will be for one really multi- 
purpose grease instead of a complete line of 250 to 
300 greases, as is the case today. 

Very likely, future greases will be made of non- 
soap thickeners and special oil. If the population trend 
continues, fats will be needed for food. Petroleum may 
become more costly and synthetics more plentiful. 
These probabilities will just about eliminate most of 
the present large- volume greases. Long serv ice require- 
ments will demand better oxidative and physical sta- 
bility. 


Effect on Market 

More of the newer machines will be greased “for 
life,” or for long lubrication intervals. As the industrial 
pace. quic kens and w ages go up, it will be economical to 
use the more expensive ¢ grease and reduce lubrication 
frequency. In addition, self-lubricated alloys may re- 
duce both the volume and variety. Most of the require- 
ments for the industrial grease ‘of the year 2000 can 
probably be met by better use of the technology of 
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By F. R. HART, President 


Lubricating Greases in the Year 2000 


today. This holds, even when atomic energy and fuel 
cells are considered. 
Space Greases 

Lubrication of space vehicles and equipment will de- 
mand a great deal of technological development. There 
is some question if grease, as we now know it, will be 
the answer. Base equipment will demand lubricants of 
wide temperature range and very low vacuum. Al- 
ready we are near the limits for two- -phase systems. A 
grease possessing a temperature range of -100°F. to 
+900°F. demands a fluid lubricant with a liquid range 
of 1,000°F., and a compatible thickener with a solid 
range of at ‘least 1,000°F. This may be impractical for 


any thing but short terms. High vacuum causes trouble, 
even for solid lubricants. 


Future of the Grease Industry 
If these predictions are correct, the grease industry 
of the year 2000 will be very different, if it exists at all. 
This is a serious problem, because these predictions are 
extrapolations of existing trends, not wild guesses. If, 
on the one hand, we are faced with a dwindling mar- 
ket and perhaps nearly automatic manufacture of a 
very few formulae, and on the other, need for much 
research on space lubricants, we can pose vexing ques- 
tions: 
1, Will lubricating greases be as attractive to as 
many companies as are now engaged in grease 
manufacture? 


. Will the lubricating grease business shift away 
from the petroleum (energy ) companies and 
toward chemical companies? 

3. Will the grease business split, with a few manu- 
facturers producing a universal industrial grease, 
with research and manufacture of space lubri- 

cants being handled in some special manner? 

We will have to await a time with patience for an- 

swers to these questions. The forecast that will appear 

in the June, 1961 issue approaches lubricating grease 
requirements in the 21st Century from a different 
point of view. You will find this next forecast possibly 

a bit challenging. os 
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SINCE MANY GREASES LOOK ALIKE, WHY DO 2,500 
PETROLEUM MARKETERS PREFER CATO GREASES? 


Thirty-eight years of experience have taught us that looks can be deceiving. That’s why 


we perform from twelve to fifty tests, under the supervision of Mary Ann Julik, Chief 
Chemist, before we are satisfied that our greases are meeting the precise specifications re- 


quired by our customers. 


We are gratified that this painstaking process of custom grease manufacturing has created 


a preference for Cato greases by 2,500 Petroleum marketers. 


If you are not a Cato customer, we’d welcome your first order today. Quality considered, 


you'll find our prices to be highly competitive. 


CATO OIL AND GREASE COMPANY 


Oklahoma City, Oklahoma 
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News About NLGI 


Two New Member 
Firms Join NLGI 


R. C. Can company of St. Louis, 
has joined the Institute as an Asso- 
ciate member firm. H. H. Eller- 
brock will serve as Company rep- 
resentative, while J. J. Galbierz will 
be Technical representative. The 


At this midpoint between an- 
nual meetings, it is appropriate to 
assess the programs of the several 
technical subcommittees and elicit 
comment or assistance from the 
membership. 

In cooperation with ASTM 
Technical Committee G, the sub- 
committee on Manufacturing Oper- 
ations has developed a_ full-day 
symposium for October. There is 
still room for another paper on 
some phase of “The Significance 
of Oil Viscosity in Lubricating 
Grease.” Within the next few 
months, the papers will be reviewed 
and a few copies distributed for dis- 
cussion purposes. If vou desire to 
participate in the discussion, please 
contact co-chairmen R. S. Barnett 
or J. J. Dickason. 

At the present time, the subcom- 
mittee on Consistency Projects is 
“hearing evidence” on the subject 
of extending the NILGI classifica- 
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company is a manufacturer of fibre 
bodied cans. 

Henry H. Cross company of Chi- 
cago has affiliated as an Associate 
member, in the category of a re- 
finer. J. N. W addell will serve as 
both Company and Technical rep- 
resentative to the Institute. 


Technical Committee Column 


CHAIRMAN L. C. BRUNSTRUM 
Senior Research Associate 
Research & Development Dept. 
American Oil Company 

P. O. Box 431 

Whiting, Ind. 


tion to softer grades. Of necessity, 
this is a slow and deliberate pro- 
gram; the opinion of every grease 
producer and consumer is earnestly 
solicited. Please direct your contri- 
bution to Mel Ehrlich or the chair- 
men of the Steering Committee. 

Mr. Raisch, chairman of the sub- 
committee on Dispensing in Central 
Systems, called another session in 
Philadelphia in connection with the 
ASLE meeting. Currently, a prime 
objective is to consider the utility 
and reproducibility of the vent- 
meter, a rather simple device said 
to correlate with service. This sub- 
committee is interested in hearing 
of other experience or problems of 
grease dispensing in central SyS- 
tems. 

The subcommittee on Recom- 
mended Practices was reorganized 
to handle several projects simul- 
taneously under vice-chairmen. 
Currently the chairman, Mr. Toffo- 


li, is himself directing the prepa- 
ration of a recommendation cover- 
ing the special requirements for 
greasing 1961 cars. Significant aid 
was obtained from the publications 
of Socony Mobil, Shell, Texaco, 
Chek-Chart, Alemite, Grayco and 
Lincoln Engineering. Proposals con- 
cerning additional recommended 
practices may be submitted to Mr. 
Toffoli or the Steering Committee. 


In addition to the unheralded task 
of keeping the SpokEsMAN supplied 
with good papers, the Paper Pro- 
curement subcommittee has spear- 
headed a drive to have Technical 
Committee G minutes published in 
the SpoKESMAN, to establish a col- 
umn dealing with short subjects of 
a technical nature, and assisted in 
the ratification of a list of letter 
symbols. Although technical arti- 
cles for the SpoKEsSMAN are re- 
viewed prior to publication, an “in- 
vitation only” situation does not 
prevail; if you have a paper, please 
offer it to Mr. Boner. He is also in- 
terested in your needs and desires 
in the way of technical material for 
the SpokEsMAN. You can also help 
by expressing | your opinions on the 
G minutes and short subjects. 

The small Editorial Review sub- 
committee does a big job of review- 
ing technical papers ‘for the SPoKEs- 
MAN. It recently established the 
policy of “farming out” some of 
this work. You can help by telling 
George Entwistle what kind of 
papers you would be willing and 
able to review. Another service is 
being developed under the direction 
of Walter Ewbank. It will even- 
tually take the form of a guide bul- 
letin for prospective authors. Pro- 
fessor Ewbank has invited the co- 
operation of anyone who has ex- 
perience in the field. 

After two years of diligent 
searching, the Research and Fellow- 

Continued on page 56 
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CLIMAX MOLYBDENUM COMPANY, a division of American Metal Climax, Inc., 1270 Avenue of the Americas, New York 20, N.Y. 


MOLYSULFIDE INCREASES TOOL 
LIFE MUCH 300 PER CENT 


When magnified, a piece of 
highly polished metal is actually 
smooth to touch, yet presents a 
cross-section of saw-tooth irregu- 
larity. Molysulfide fills in the 
valleys, prevents the peaks from 
tearing, permits plastic deforma- 
ion of the metal to make a 
smoother surface. 


MoS. Provides Greater Resistance 
to Wear at High Temperatures 


The Alpha-Molykote Corporation in Stamford, Conn., is now marketing 
a new Molysulfide bonded lubricant for ferrous surfaces. 

Applied with a conventional paint spray gun, this compound fills the 
microscopic valleys of the surfaces of tool steel and gives on-the-spot 
lubrication that allows the chips to glide. Once sprayed, it dries at room 


COMPOUND CONTAINING 
MOLYSULFIDE REDUCES 
MACHINERY WEAR-IN TIME 


During the wear-in period of ma- 
chinery, permanent surface damage 
... variously described as galling, 
scuffing, scoring, tearing, scratching, 
excessive abrasion and seizing...is an 
inherent hazard. 

After years of experience, leading 
equipment builders agree that an 
MoS: compound is the best guar- 
antee against wear-in damage. Here 
are five ways such a compound, 
applied to moving parts prior to 
operation, can save you wear-in time, 
money and possible grief: 

1. Shortens wear-in period without 
use of abrasives. 

2. Eliminates stick-slip behavior and 
resists galling and seizing at bear- 
ing pressures far beyond the 
yield point of any metals. 

3. MoS: particles have a tenacious 
adherence to bearing surfaces. 
Will not scrape off. 

4. Need not be burnished into sur- 
face. Brush or wipe on a thin 
coating. 

5. Inexpensive in the long run. A 

little goes a long way. 


When writing, refer to CL-103 


Punch Life Increased 
from 2,000 to 25,000 
Holes in Steel Plate 


These punches (11/16'') were used 
to punch 25,000 holes in 14’’—1020 
cold rolled steel plate. Without a 
lubricant containing MoS2, a mazxi- 
mum life of only 2,000 holes could 
be obtained. 


A West Coast manufacturer was 
experiencing low punch life with 
the best available lubricants. His 
multiple punching operation con- 
sisted of cold shearing 50 holes 
simultaneously in a single steel plate. 
A maximum life of 2,000 holes per 
punch was obtained with ordinary 
lubricants. 

Then, a compound containing 


Molysulfide was applied to the 
punch. The result: punch life was 
increased from 2,000 to 25,000 holes 
and, as can well be imagined, con- 
siderable savings were effected. 


When writing, refer to CL-102 


temperature to a tough film that has 
a thickness of 0.0001—0.0008 in. and 
a coefficient of friction of 0.03 at 
100,000 psi. 

Extremely resistant to wear at 
high pressures and temperatures 
(operating temperature range -300 
to 600 F) this new compound requires 
neither chemical nor mechanical 
surface pretreatment and, because 
of its high adherence and low friction 
coefficient, it increases cutting tool 
life as much as 300%. 

Effectiveness of this lubricant 
comes mainly from the weak layer- 
to-layer bonds which allow easy 
sliding and, within individual layers, 
from the cohesive forces between 
Mo and §S atoms that are quite strong 
and prevent penetration by surface 
asperities. 

Minimum coverage coating is 
285 sq. ft./lb., and consumption is 
about 1% of tool weight. Normal 
lubricating oils, cutting fluids or 
solvents have no effect on these 
coatings. 


When writing, refer to CL-101 
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Future Meetings 


MAY, 1961 


8-9 ASME Lubrication Symposium, 
Deauville Hotel, Miami Beach, Fla. 


13 NLGI Board of Directors meet- 
ing, The Diplomat, 
Beach, Fla. 


Hollywood 


15-16 Lubrication Committee of 
API, The Diplomat, 


Beach, Fla. 


Hollywood 


16-19 API Division of Marketing, 
Midy ear Meeting, Americana Ho- 


tel, Miami Beach. 


MCGEAN 


» 30% LEAD | 
NAPHTHENATE 


appiTive 


Consistently in 


metallic content & 
and viscosity ee 


e 
Fully by filtration 


Non- .--contains 
no unsaturated soaps 
+ 


Free from low flash 
constituents 


AAS GEAN 


McGEAN CHEMICAL compan 
40 MIDLAND BLO 


LEVELAND 15, QHio 


JUNE, 1961 


11-15 ASME Summer Annual Meet- 
ing, Statler Hilton Hotel, Los An- 


geles. 


15-16 Petroleum Packaging Com- 


mittee, Packaging Institute, loca- 


tion undecided. 


24-29 ASTM Committee D-2 meet- 
ing, Chalfonte-Haddon Hall, At- 
lantic City, N. J. 


SEPTEMBER, 1961 


11 NLGI Board of Directors meet- 
ing, Roosevelt Hotel, New York 


City. 
13 API Division of Marketing, Lu- 
brication Committee Meeting, 


Traymore Hotel, 
N. J. 


Atlantic City, 


13-15 National Petroleum Associa- 
Annual 
Hotel, 


tion, Meeting, Traymore 


Atlantic City. 


24-26 Independent Oil Compound- 
ers Association, Annual Meeting, 
Villa Moderne Motor Hotel, High- 


land Park, Il. 


24-28 ASTM Committee D-2 meet- 
ing, Statler Hotel, Detroit. 


OCTOBER, 1961 


17-19 ASME-ASLE Lubrication 
Conference, Hotel Morrison, Chi- 


cago. 


OCT. 29 - NOV. 1, 1961 NLGI An- 
nual Meeting, Rice Hotel, Hous- 
ton, Tex. 


NOVEMBER, 1961 


9-10 SAE National Fuels and Lub- 
ricants Meeting, headquarters unde- 
cided, Houston, Tex. 


13-15 American Petroleum Institute 
Annual Meeting, Conrad Hilton 
Hotel, Chicago. 


26-Dec. 1 ASME Winter Annual 
Meeting, Statler Hilton Hotel, New 
York. 


QUALITY 
LUBRICANTS 


INDUSTRIAL 
AND 


AUTOMOTIVE 


Manufactured for 


REFINERS 
COMPOUNDERS 
JOBBERS 


FISKE BROTHERS 
REFINING CO. 


PLANTS 
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NON-SOAP GREASES, 


Present Status of the Science with 


Special Consideration to 


High Temperature Applications 


By: J. J. Chessick 
Lehigh University 


An original paper offered to the Na- 


tional Lubricating 


|. Introduction 


The increasing achievements in aircraft and missile 
technology must be matched by equally rapid advances 
in lubricant development. Rather recent demands for 
non-soap greases stable at working temperatures near 
500°F. are being replaced by those for lubricants effec- 
tive in the 1000°F. range. Obviously, better grease 
components must be found or developed if non-soap 
greases are to play an important role in critical areas of 
defense and industry. 


The disadvantages as well as remedial measures nec- 
essary to improve the properties of thickener solids for 
high temperature applications will be considered here; 
not, however, without full recognition of the impor- 
tant and perhaps more difficult job of vehicle develop- 
ment. Both programs must advance together. However, 
there is no doubt that improvements in thickener solids 
are followed often by simultaneous improvement in 
vehicle properties. 


MAY, 1961 


Grease Institute 


Il. Polar Solid—Nonpolar Vehicle Dispersions 


Only about five or six high area, polar and nonpolar 
solids are available commercially for use as non-soap 
grease thickeners. The polar solids include the various 
synthetic silicas and natural occurring clay minerals 
such as attapulgite and bentonite. The silicas, manu- 
factured as low bulk density materials, are readily dis- 
persible in nonpolar vehicles. However, extreme dis- 
persion conditions and (or) the use of organic, surface 
active agents are necessary for the preparation of suit- 
able gels with attapulgite and bentonite. The disadvan- 
tages inherent in the use of polar solids in non-soap 
greases are many particularly when extreme, environ- 
mental changes are encountered. Certainly, none are 
suitable for high temperature applications. The recog- 
nition and circumvention of unfavorable properties 
represents the real challenge in this area of lubrication. 


In order to lay the proper foundation for the recog- 
nition and correction of weaknesses in non-soap grease 
systems dispersions of polar solids in nonpolar vehicles 
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will be examined first. Polar solids such as the silicas 
readily form gels of desired consistency and at low 
solids concentration in organic vehicles of low dielec- 
tric constant. Such dispersions possess the desired low 
viscosity after application of a mild shearing stress as 
well as the ability to regain rest structure rapidly. That 
the thickening ability of silicas in such systems is due 
to water present as an impurity is w eli established.! 
Nor is rest structure significantly altered due to loss 
of water at elevated working temperatures since only 
trace amounts of water are necessary for gel formation. 
The extreme difficulties encountered in the removal of 
all water from such dispersions have been demonstrat- 
ed.* Since water molecules actually join individual silica 
particles together the slow approach to an equilibrium 
junction joint energy distribution common to many gel 
systems is not as serious a problem here as in systems 
free of flocculating agents. ‘Strong interparticle bonds 
are important to syneresis control, tor example. Reason- 
ably high operating temperatures—650°F. probably 
represents the highest investigated temperature—do not 
remove enough water from non-soap grease-type sys- 
tems to reduce significantly rest structure in the ab- 
sence of other effects. 


The influence of low temperatures on grease dis- 
persions must not be overlooked. Mobility of absorbed 
water molecules to junction points between solid parti- 
cles which comprise the continuous phase in gels under 
consideration, are necessary where flocculation is 
brought about by trace amounts of water.’ Floccula- 
tion of particles by larger amounts of water—mono- 
layers but often multilayers of absorbed water—occurs 
through coalescence of water present on the surface of 
adjacent particles. Here a large decrease in interfacial 
free energy between film covered particles and the ve- 
hicle occurs associated with a large decrease in inter- 
facial area: menesci are formed as a consequence. Both 
mobility and menesci formation, requirements for gel 
structure formation, are reduced or eliminated at low 
enough temperatures w here the liquid-like adsorbed 
water film is transformed into a solid film. Little data 
exist concerning the transition temperature for this 
process in non- “soap { grease systems. Data have been 
presented,’ however, which show that the flocculating 
ability of large amounts of water in glass-water, glass- 
toluene systems is destroyed at about -10°C. Certainly 
in polar solid- -nonpolar vehicle systems phase transition 
should occur between —10° and —30°C. These systems 
should then suffer abnormally large consistency de- 
creases. 


Particle size and shape of thickener solids also deter- 
mine such grease properties as rest structure, viscosity 
and even stability. Silicas are roughly spherical in shape 
and contribute less to viscosity increases at high shear 

rates than nettle-like particles of attapulgite. Attapul- 
gite, however, should yield a more favorable junction 
point energy distribution’ in grease dispersions. The 
use of small amounts of attapulgite with other thick- 
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eners to give a more favorable structure, reduce 
syneresis, etc., is a result of the strong bonds formed 
between nettle-like particles. A small particle size is 
important also to prevent abrasion by hard solids such 
as the silicas, but small particles offer more resistance 
in dispersions subjected to high rates of shear than do 
similar large diameter particles.’ Obviously, the choice 
of a suitable thickener cannot be made without consid- 
eration of particle size, size distribution and shape, al- 
though effects of these variables in practical greases 
have not been assessed quantitatively. 


The diameter of solid particles dispersed in nonpolar 
vehicles apparently determines the mechanism of ad- 
sorption of additives, impurities or wear products 
present or introduced into the system. Small particles 
behave differently than large particles. Adsorption in 
turn profoundly influences gel structure. The known 
and predicted states of solids in two component and 
more complex dispersions have been discussed." 


The polarity of the thickener solid also influences 
adsorption processes in non-soap grease systems. The 
influence of n-hepty] additives on the structure of polar 
solid-nonpolar grease vehicles systems was studied in 
this laboratory. 2 Compounds were selected as to func- 
tionality and included the amine, alcohol, acid, alde- 
hyde and chloride. With the reminder that trace water 
is responsible for initial consistency, it can be stated 
that the alcohol and amine caused complete structural 
breakdown (fluidization) and at low additive concen- 
trations. The acid and aldehyde decreased consistency 
somewhat but did not fluidize the gel even at high con- 
centrations. The chloride had negligible influence. 
The results of this study will be reported elsewhere but 
it can be stated that increased surface polarity increased 
the effectiveness of all the n-hepty! compounds except 
the chloride. Factors favorable to water desorption 
from the junction points between silica particles deter- 
mine whether a given additive can effect defloccula- 
tion. These data can explain the use of certain surfact- 
ants in grease technology to aid dispersion or to in- 
crease water resistance, for example, and may indicate 
the type of extreme pressure or oxidation inhibitor 
additives which would remain unadsorbed in certain 
systems. Certainly, the results are encouraging enough 
to show the need for further studies of interfacial 
changes in practical greases. These can help point out 
reasons for grease instability. Unfortunately, no sig- 
nificant programs of this nature have been reported. 


The polar nature of silica or clay surfaces so impor- 
tant to gel formation, is itself responsible for the poor 
use properties of these thickeners when used in practical 
systems. Such polar solid- -nonpolar vehicle systems are 
unstable in the presence of excess quantities of water 
at low working temperatures and lesser amounts at 
more elevated temperatures for example. In addition 
adsorption of a component added as an oxidation in- 
hibitor, extreme pressure additive, etc., not only de- 
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stroys the effectiveness of the (adsorbed) additive but 
can also change gel structure. Solids possessing high 
free surface energies, possibly in the range 1000 to 4000 
ergs/ cm.,® can catalyze decomposition of organic con- 
stituents, including additives and the vehicle, itself dur- 
ing use at elevated temperatures. The infra-red spec- 
trum of a silica extracted from a diester, Plexol 201 
dispersion which had been heated previously to 600°F. 
in a Shell Roll Tester gave evidence of a chemisorbed, 
paraffin-type layer on the surface of the silica.? Struc- 
ture breakdown was assumed logically, to result from 
surface hydrophobing due to this chemisorbed layer 
which prevented flocculation by water. Specific sites 
on the surfaces, physical and chemical heterogeneities, 
can be catalytically active at elevated temperatures. 
Specifically, acid sites on clay minerals and even silica 
may effect profound high temperature changes in 
grease vehicles due to such reactions as isomerization, 
cracking and polymerization. Changes in the surface 
and bulk stoichiometry of polar solids can also be ex- 
pected during high temperature use. Indeed most polar 
solids become catalytically active or active in chemi- 
sorption when subjected to activation at temperatures 
in the vicinity of 300°C. or higher.’ Desorption of hy- 
droxyl w ater from the surface, as demonstrated many 
times for hydrophilic silicas, produces new groups ca- 
pable of chemisorbing organic molecules possessing 
suitable functional groups. Attapulgite undergoes these 
similar reversible changes with temperatures, and in- 
reversible changes attributable to loss of bulk water 
occurs on activation at 500°C. and undoubtedly lower 
temperatures.’ * These changes have been observed dur- 
ing activation of the solid alone but no doubt occur at 
sufficiently high temperatures in grease dispersions. Ob- 

viously these changes and others must be taken into 
consideration in formulating gels from polar (and non- 
polar) solids particularly when these are to be used at 
elevated temperatures. 


Surface modifications by organic molecules help to 
improve properties but treated solids are not suitable 
for high temperature applications (See Sec. III). Addi- 
tion of more polar organic liquids to the vehicle can 
increase stability to exposure to water—glycols to sil- 
ica-hydrocarbon vehicle greases, for example — but 
again extreme temperature applications are not pos- 
sible. Surface modifications (not of the conventional 
type) do hold promise, but a bold, new approach is 
necessary. 


lll. Dispersions of Surface Modified Polar Solids in Non- 
Polar Vehicles 

Desirable properties can be imparted to polar solids 
by use of certain organic molecules applied to their 
surfaces before or during dispersion. The oleophilic 
bentones are well known as well as the application of 
complex, commercial amines to aid dispersion and de- 
crease water sensitivity of attapulgite clay. Similar 
amines are used to impart a degree ee stability to 
greases formulated with polar silicas. Estersil (now 
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unavailable commercially) represents a silica modified 
by a hydrophobic surface layer of (close-packed) 
chemisorbed alcohol molecules. Greases suitable for 
many commercial applications can and are being man- 
ufactured with some of these solids. Nevertheless, their 
use is restricted to low temperature applications be- 
cause of the instability of the adsorbed organic sur- 
factants. Certainly, no solids treated in such fashion 
could be considered, even remotely, for use at 1000°F., 
for example. Surface modifications of the polar silicas 
and clays do hold promise nevertheless, but they must 
be radically different than the use of organic surfac- 
tants. Such treatments will be discussed in the last sec- 
tion. 


A mechanism of thickening by Estersil and the in- 
fluence of additives on the consistencies of Estersil dis- 
persions have been discussed elsewhere.* 


IV. Nonpolar (Hydrophobic) Grease Thickeners 

The carbon blacks, graphites, Estersil and high area 
molybdenum disulfide represent the nonpolar inor- 
ganic solids currently available for study or use as non- 
soap grease thickeners. The carbon blacks, readily and 
rather cheaply available in a wide variety of particle 
diameter, surface polarity, bulk density, etc., would, 
off hand, appear ideally suited for use as non-soap 
grease thickeners at elevated temperatures. Blacks 
differ widely in surface polarity as a result of the 
variable number of oxygen or more complex mo- 
lecular entities on their surfaces. Preparative conditions 
determine the polarity of a giv en specimen yet even a 
solid with a large concentration of polar surface com- 
plexes is much less hydrophilic than the solids dis- 
cussed in Section II. Since these materials are available 
as very high area solids, loadings comparable to those 
for polar silica dispersions \ yield gels of favorable con- 
sistency. This is because a given weight of the black 
vields more particles and hence more particle to par- 
ticle contacts per unit volume of grease than the same 
weight of the lower area silicas: structure can result 
even without the influence of trace water. Total inter- 
face developed between the solid surface and vehicle 
has been related to structure formation.’ A compari- 
son of the thickening ability of a polar solid and two 
nonpolar solids is given in Table I. 


The flocculation of carbon blacks in mineral oil has 
been adequately investigated by Voet"® using techniques 
based on the electrical conductivity of blacks. He pro- 
poses that in quiescent systems containing channel 
blacks of small diameter (ca. 0.022) association of in- 
dividual particles to form flocculates first occurs fol- 
lowed by interlinking of these still small association 
complexes to form the continuous solid phase ty pical 
of a gel. Flocculation is promoted by increases in 
temperature, but destroyed at low shear rates. Possibly 
a similar process occurs in gels containing polar solids, 
but quantitative data necessary for an intimate knowl- 
edge of how particles interact is lacking. Methods open 
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to Voet are not applicable to the non-conducting polar 
solids. 
TABLE | 
Comparative Thickening Ability of Solids in 
Paraffin Oil 


Calculated 


Interface 

Area Wt.% Solid (m.2 / 100g. 

Solid (m.?/g.) Used Penetration Grease) 

Polar Solids 
HiSil* 35 12 158 1620 
HiSil** 35 (35) ~ (158) 4700 
Nonpolar Solids 

Fstersil 290 15 231 4350 
Carbolac2 690 10 224 6500 


*Contains trace water which aids flocculation. 
**Approximate concentration to form gel in the absence of 
water, P,O, had to be added directly to the gel. 


A low interfacial free energy between the oleophilic 
surface of most blacks and the vehicle is not the sig- 
nificant factor governing flocculation.’ Puddington" 
claims, however, that the electric charge produced on 
the surface of blacks during relative motion of par- 
ticles of high dielectric constant in a medium of low 
dielectric concentration can lead to deflocculation 
(structural breakdown of the grease). This is due to 
electrical repulsion which develops between adjacent 
particles. This effect, if operative during use, is only of 
a temporary nature and could easily be eliminated if it 
posed a serious problem in non-soap grease technology. 


The data presented above are the result of only very 
limited studies of carbon black greases or dispersions. 
Indeed, a systematic study appears warranted as illus- 
trated by the following experimental results. Greases 
with good thermal and mechanical stability were pre- 
pared with the Cabot black, Elf 2, in a silicone fluid." 
Poor bearing. performance was reported. The Elf 
blacks are low-color channel blacks which yield short, 
non-flowing dispersions, properties which are appar- 
ently related to the sparsity of oxygen- complexes on 
the surface of the solid. A logical extension of this 
study® would be to investigate non-soap grease systems 
containing a long-flow channel black such as Cabot 
Mogul. This solid forms dispersions possessing length 
and flow. By using solids of similar diameter, the in- 
fluence of surface “polarity could thereby be assessed. 
Indeed, one could speculate that the poor bearing per- 
formance of Elf-containing greases was related to the 
rheological properties of the dispersion which in turn 
depended on the surface properties of the thickener 
solid. 


Molybdenum disulfide prepared in high area form 
has good potential for use as a grease thickener. The 
low polarity of this material and the fact that the solid, 
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itself, is an excellent dry film lubricant are powerful 
inducements for further studies of this material for use 
in vehicles such as silicones. Indeed, a method of pre- 
paring high area MoS, has been reported recently,’* 
and preliminary results with this solid used as a thick- 
ener in this laboratory are encouraging. Little need be 
said concerning Estersil since it is no longer available 
except that despite the fact that very small silica par- 
ticles have been made oleophilic via formation of a 
monomolecular, chemisorbed, film the material cannot 
be used for high temperature applications. 


Organic thickeners have excellent characteristics for 
use at moderate temperatures but for reasons given be- 
low cannot function at extreme temperatures. It is 
strange that despite the vast number of high melting 
organic solids and the extensive efforts expended by 
industry in studying these materials only a very few, 
such as the arylureas, have proved useful. Obv iously, 
thermal instability limits their range of application to 
temperatures probably below about 600°F. These sol- 
ids also are not prepared generally in high area form, 
thus larger solid concentrations are needed to prepare 
greases of the desired consistency. Indeed, many of 
the organic-thickened greases are more nearly suspen- 
sions than gels. In addition solution of the thickener 
particles in the vehicle could be significant at elevated 
temperatures. This and sintering would lead to particle 
growth and loss of structure. These and other prop- 
erties limit the applicability of such solids for use at 
elevated temperatures or under conditions of extreme 
environmental changes. 


V. Some Recommendations for the Improvement of Thick- 

ener Solids 

The foregoing discussion should serve, at least, to 
pose the question—“W hat properties must a solid pos- 
Sess to function effectively as a non- soap grease thick- 
ener?” It is apparent that solids with a lower free sur- 
face energy than the available inorganics and, prob- 
ably, higher than possessed by organic thickeners are 
required. Small particle diameter is also a necessity, if 
new inorganic solids are developed because of the pos- 
sibility of abrasion. Greater thermal stability than pos- 
sessed by organic solids is also a principal requirement. 
The solid should have sufficient polarity so that rest 
structure readily reforms under the influence of the 
ever present impurity, water, or strong particle-to- 
particle forces. Particle size distribution, particle shape 
and other factors must be considered also. 


The most logical approach to the production of 
solids with lower surface polarity than silicas or the 
clays centers on the preparation of the lower melting, 
soft, inorganic solids prepared in high area form. Cer- 
tainly, these have been sadly neglected and when avail- 
able should have wide applicability. The melting points 
of the new inorganics should be perhaps 200°C. above 
those of the organic thickeners to insure greater ther- 
mal stability. The preparation of high area MoS, has 
already been discussed. 
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A second approach to the production of solids with 
reduced surface free energy is to ion-incorporate low 
melting inorganic compounds into the surfaces of the 
available silicas and clays. In this way the available and 
the necessary high surface area of these solids can be 
used to advantage. This can be important since meth- 
ods to prepare high area solids are complex, a fact 
readily apparent when one considers the extreme scar- 
city of solids with particle diameters in the range 0.01 
to 0.02 microns. Initial success has been achieved in 
this laboratory by application of this technique. 

Resin treatment of polar, inorganic solids by ther- 
mally stable organic or inorganic polymeric materials 
also has good potential in thickener development. Ideal- 
ly, a monomolecular layer which polymerizes about 
the particle to form a coherent sheath—much like a 
baseball covering without stitches—is desirable for good 
mechanical properties. The layer must be thin, per- 
haps a few Angstroms, so particle-to-particle interac- 
tion is not reduced. Some functionality provided per- 
haps by hydroxyls in the surface coating could pro- 
mote flocculation by water and consequently reduce 
the amount of solid necessary to form a grease. Good 
success has been achieved in this laboratory through 
surface coating silica and other polar solids with phe- 
nol-formaldehyde type resins. Other resins may be 
more suitable. 

More speculative would be the application of suit- 
able inorganic resins or ion-incorporation of inorgan- 
ics into organic thickeners. lon-incorporation here 
could be achieved at very low temperatures. These 
types of treatments might increase stability of organic 
thickeners in the vehicles at elevated temperatures and 
prevent particle growth. Certainly, surface polarity 
could be increased thus reducing the amount of solid 
necessary for formulation of given grease. Unfortu- 
nately, too few or no organic solids are available with 
large surface areas, except, perhaps those prepared “in 
situ.” 


Definitely further investigations into the possibility 
of using carbon blacks and graphites in non-soap grease 
systems are called for. Surface modifications proposed 
here or others could prove useful with these solids also. 

Since organic thickening agents will continue to be 
a major investigation effort, it is recommended that 
available, fundamental data concerning particle growth 
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be utilized to define program paths and help interpret 
the large mass of data collected. Information concern- 
ing the desired characteristics of organic powders and 
means to approach these properties have been dis- 
cussed,'' for particles which grow by condensation of 
molecules onto very small nuclei. 


Many other recommendations undoubtedly will 
emerge if the factors responsible for gel formation and 
stability are recognized. Indeed, the most fruitful ap- 
proaches to grease development should come from in- 
dustrial workers who possess the tremendous advan- 
tage of a vast fund of practical performance data. No 
such success will be achieved, however, unless they 
ask themselves—““What properties must the solid pos- 
sess to meet the requirements?” 
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Introduction 


The subject of this discussion is divided into three 
principal parts; first, a relatively short treatment of 
several hidden cost items which come under the cate- 
gory of “Cost of Goods Sold”; second, some observa- 
tions concerning the topic “Credits” and third, 
natural partner or follow up, “Collections.” 


During 1960 the expression “Profitless Prosperity” 


made its appearance in new spapers and in business 
magazines. 


This is an oblique way of saying that business is 
good but profits are not. Most of the trouble in this 
situation lies in the gross profit or gross margin on 
sales. Expenses have gone up a little during the past 
year, and labor costs take a good deal of blame for the 
increase. It is the shrinking difference between sales 
and cost of sales that has been causing some concern. 
Costs 
Cost of Goods Sold 

Of course the keen competitive situation may well 

AVERAGE OPERATING RESULTS 
of 135 Jobbers of Petroleum Products 
1958 


Less Expenses: 
4.0 
Employees Wages .............. 
Occupancy Expenses 1.8 
Depreciation Equipment 9 
Maintenance Equipment ......... 4 
Bad Debt Losses................. 2 
2.8 
Net Profit Before Income Taxes.......... 1.6 


Source: Dun & Bradstreet Survey Sponsored by Cities 
Service Companies 


FIGURE 1. 
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Costs, Credits and Collections 


By: M. S. Mingledorff, International Lubricant Corp. 


Presented at the LOCA 13th annual meeting, Highland Park, Ill., September, 1960 


have been the principal cause of a decrease in gross 
margin but, at the same time, it has invited our atten- 
tion to the other factor involved: the cost of goods 
sold. It is this particular area of the profit and loss state- 
ment that might prove interesting. 


In 1960 Dun and Bradstreet published the results of 
a survey on the operations of 135 jobbers of petroleum 
products (Figure 1). Perhaps some of you have seen 
this data. At any rate, it presents an excellent starting 
point for our discussion. 


Note that the cost of goods sold amounted to 821 
ye cent of the net sales, leaving a gross margin of only 
174, out of which expenses of 15 per cent must be paid 
weslliais netting any return on investment. It is interest- 
ing, but probably not unexpected, that delivery costs 
head the list of expenses. 


Whether these ratios will apply accurately to your 
particular business is not at all certain; but in any event 
they may possibly be used as a guide for judging the 
performance of some of your customers. The profit 
and loss form is introduced here mostly as a means of 
orienting ourselves as to where particular i items appear. 


The area that we want to talk about now includes 
very few details. This portion of the statement—cost 
of sales—is broken down further into several items as 
you will see in Figure 2. 


CALCULATION OF COST OF GOODS SOLD 
(Expressed as a Percent of Net Sales) 
Cost of Goods Sold: 


Beginning Inventory 6.0 

Less I nding 6.2 


FIGURE 2. 


For the moment disregard any manufacturing or 
blending expenses because it is possible that some of 
you are not concerned with this processing cost or tt 
may be that you do not include it as a cost of sales 
item. At this moment we desire to concentrate our 
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Net 
Total Cost of Goods Sold ..........:...53.. 82.5 


attention upon inventories and purchases where no 
costs are apparent. 

The latter two items represent a variety of activi- 
ties and they usually involve quite a bit of money. 
Figures representing purchases and inventories are the 
result of the physical handling of goods, and this physi- 
cal movement is most difficult to trace and to control. 
Raw Materials 

We shall assume that purchasing is done on the most 
efficient basis, that discounts are taken when allowed, 
that the price is right consistent with quality, and that 
the materials get into your place of business. 

The next question which arises is: “Am I getting 
everything that I paid for?” For example, “Am I taking 
as many gallons of oil or additive out of that tank car 
or truck as I should?” It is within the realm of possi- 
bility that a three-compartment tank car might be re- 
ceived fully loaded and then checked out as empty 
after two compartments have been pumped. The error 
might go undiscovered for some time. You will also be 
concerned with the quality of the goods received as 
well as the quantity, particularly if you are buying on 
specification. Clingage is sometimes an interesting fac- 
tor. However the number of containers dumped must 
be quite large and the material involved, such as oils 
and additives, must be fairly expensive, in order to 
make this worthwhile. 


The receiving clerk, or the man who has charge of 
checking in your goods, is a very important person 
when it comes to raw material costs. We are all apt to 
lose sight of the fact that material is money. It isn’t 
cash or currency, true; but it does represent dollars 
that you are spending j just as well as an expense or any 
other disbursement that shows up on the financial 
statement. 


When material is packaged for shipment, we are 
faced with the question of whether the correct amount 
is being delivered to the customer. If tanks, kettles or 
other vessels are not strapped and gauged correctly, or 
if scales and meters are not checked regularly, you may 
be giving something away. Ninety-nine times out of a 


6 POSSIBLE PHYSICAL STEPS IN HANDLING MATERIALS 


MATERIALS 


—~ RECEIVING 


PACKAGING 

OR MATERIALS 
our 


UNRECORDED LOSSES IN PHYSICAL HANDLING 
FIGURE 3. 
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hundred, if you shortchange a customer you will hear 
from him loud and clear but, on the other hand, very 
few people complain about receiving too much. 
Inventories 

Inventories are important. They must be taken ac- 
curately and they must be calculated accurately; other- 
wise, as navigator of your business ship, you are trying 
to sail without your true bearings, that is to say, you 
will never know what your cost of goods sold really i is. 
While it is true that what you miss on an inventory 
count is not an actual loss and you may pick it up on 
the next inventory, your comparison of two periods, 
whether they are months or years, is no longer valid. 
And neither is your comparison of performance with 
other firms as accurate as it should be. With the in- 
creasing number of high cost additives and chemicals 
necessary in the compounding of modern lubricating 
oils, the matter of correct inventory figures assumes 
greater importance. 


When doubt creeps in concerning the amount of 
inventory, that doubt will extend to the cost of goods 
sold, to the gross margin, and finally to the net income 
on the statement of profit and loss. When uncertainty 
begins to enter one’s mind about figures, this feeling 
extends to one’s fellow men and you start to wonder if 
anyone is hauling merchandise out of the plant with- 
out benefit of an invoice. This kind of shortage is diffi- 
cult to detect, too, as we once found out when we de- 
livered some pallets of canned oil in cases with a hole 
in the center of the pile where a case should have been. 
We heard from the customer about this one! 


Stock Accounting 

Errors or mistakes, in the cost of goods sold section 
are usually detected by comparing something that ac- 
tually is, with what it should be according to a paper 
calculation. For example, if 20,000 gallons of oil were 
purchased and 10,000 were sold, there would still re- 
main 10,000 gallons on hand. If actual inventory indi- 
cates only 9,000 gallons are on hand, it is time to be- 
gin investigating. This is a very simple illustration of 
what is termed “stock accounting.” 

It is admitted that paper verification of a series of 
physical handlings is sometimes a difficult, if not im- 
possible task, but it is heartily recommended as some- 
thing to think about . and think hard. 

Expenses 

The subject of expenses, manufacturing, selling and 
administrative, has been omitted, but there is one con- 
sideration in this regard which should be called to 
your attention. Most of these costs are represented in 
writing by invoices and by other pieces of paper. 
When these bills are paid, ‘they are usually paid by 
check. Many concerns have grown to the extent to 
where not even the treasurer, much less the boss, signs 
or sees all of these checks. In this situation, it could be 
very enlightening some day, to ask the cashier to turn 
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over all the checks to you before they are mailed. Psy- 
chologically and otherwise, there is quite some differ- 
ence between seeing this cash actually flowing out as 
against seeing the tabulated and cumulative result clas- 
sified on a P. and L. statement at the end of the month. 
For an occasional check-up, this can produce illumi- 
nating and sometimes surprising results. 

Summary 


In summarizing this short section on costs, we might 
say that hidden items in the cost of goods sold are the 
most difficult to discover and to locate. This is usually 
accomplished by comparing what actually is w ith 
what ought to be as per paper calculations. Other re- 
corded costs or expenses are easier to find, usually the 
smaller the business firm is, the easier it is to find them. 


Credits 
Introduction 


A discussion of the problem of extending credit be- 
gins with a statement of the objective of a good credit 
policy. Briefly, such a policy is a middle- of-the-road 
philosophy which encourages a legitim: ate prospect to 
buy on credit but at the same time ‘seeks to avoid losses 
on bad debts. 

Practically everyone has heard of the three C’s of 
credit: they are character, capacity and capital. By 
character we mean honesty, integrity, fairness, respon- 
sibility. By capacity we mean the ability to conduct 
a business and make a profit out of it; and capital, of 
course, is the owner’s investment in the business or 
the net worth. 

The granting of credit is something which, in many 
instances, is a matter of individual judgment. Such 


judgment, however, must be based upon an intelligent 
appraisal of the facts and, if possible, seasoned by the 
wisdom of experience. Experience, in this regard, 
means a storehouse of knowledge containing many 
little things which a human mind acquires and a hu- 
man brain uses almost subconsciously. 


Information That a Creditor Wants 


When a credit man considers extending credit to 
someone, he wants to know about his character, of 
course. This important attribute is not easily described 
on paper or accurately measured by standards or a 
common denominator. However, when either capac ity 
or capital is considered, there are figures and written 
data which will express these qualities. They are re- 
vealed by an examination of the items usually found 
in financial statements; the balance sheet and the in- 
come statement. 


Dun and Bradstreet has compiled a list of fourteen 
important ratios in 72 lines of business. These ratios 
express in percentages and in other ways the per- 
formance of an average firm. Thus they furnish 
definite clues to a businessman’s capacity by compar- 
ing his results with a standard, For example, Dun and 
Bradstreet in the study of 42 wholesale gasoline, fuel 
oil and lubricating oil firms gives us the fourteen 
ratios mentioned. Let’s take a look at seven of these 
fourteen (Figure 4) in order to get an idea of the in- 
formation they offer us. 


There is quite a bit of data in this exhibit, and if you 
are not able to digest it all at first glance, don’t be ‘dis- 
couraged. The meaning of some ‘of the ratios could 


involve a lengthy discussion, but they have been ab- 


SEVEN IMPORTANT DUN AND BRADSTREET RATIOS 
42 GASOLINE, FUEL OIL AND LUBRICATING OIL WHOLESALERS 


1958 


Ratio of 


e// 


Net Profits to Net Sales 
Net Profits to Net Worth 


Fixed Assets to Net Worth .................... 42.40° 
Inventory to Working Capital ............... 50.80° 


Current Assets to Current Debt 


Net Sales to Net Worth ...................0000- 5.91 


FIGURE 4. 
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Figure 
Ratio 


Source of Ratios: Dun & Bradstreet’s ‘14 Important Ratios” 


To Check on 


Overall Management 
Return on Investment 
Liquidity of Investment 
How Much Tied Up in 
Inventory? 


Times Ability to Pay Current 
Bills 

Times Is Investment Producing 
Enough Sales? 

Times 


Approx. Inventory Turn- 
over (but this can vary 
depending on type of 
products handled) 
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breviated in order to make them fit in the illustraticn 
It is admitted that their interpretation could be vastly 
amplified and improved. 


For example, in the last item it is acknowledged that 
inventory turnover is usually computed on the cost 
of sales, not on net sales. Turnover can vary consider- 
ably, depending on the types of products sold, that 
is gasoline, fuel oil, lube oil, TBA and so on. But the 
ratios do show us the value of financial statements for 
two purposes: (1) to analyze our own performance 
in terms of the standard of comparison and (2) to 
analyze the capacity and capital of an applicant for 
credit. They emphasize the need and the importance 
of getting statements from customers whenever they 
are available. 


Sources of Credit Information 


Aside from Dun and Bradstreet, where do the facts 
come from upon which you can base a decision to ex- 
tend credit? Figure 5 will show some of the most im- 
pores sources of credit information. 


SOURCES OF CREDIT INFORMATION 
General Mercantile Agencies 
Special Mercantile Agencies 
Credit Bureaus or Credit Associations 
Banks 
Salesmen 
Special Investigators, Attorneys, Ete. 
Customer’s Financial Statements (From Him) 


References Supplied by Applicant for Credit 


FIGURE 5. 


As you can see, there are two types of mercantile 
agencies and both of them do an excellent job. The 
first, of which Dun and Bradstreet is the most out- 
standing, of course, not only gives credit opinions but 
supplies information ranging over a wide field of busi- 
ness topics. 

The special mercantile agency usually confines itself 
to one field such as furniture, jumber, jewelry and so 
on. 


Credit bureaus or credit associations are more of the 
interchange type; that is, the movement of credit in- 
formation flows from one member of the association to 
a central point, and then out again to another member. 


Banks are rather hesitant about supplying much in- 
formation, especially concerning their depositors. I can 
recollect the unusual instance where a country bank 
gave us a very favorable report on a customer in a 
small community. This case resulted in a bad debt loss 
of several thousand dollars when our customer went to 
jail for a federal criminal offense. We found out later 
that the customer was a close relative of the banker. 


The salesman is an excellent source of credit infor- 
mation. He may be the only employee in your organi- 
zation who has a personal ‘contact with the customer. 
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It is a well known fact in Army Intelligence circles 
that the best source of information upon the activity 
of the enemy on the immediate front is the individual 
soldier who singly or in patrols makes that all-impor- 
tant, close personal contact. 


The salesman can report upon a man’s habits, repu- 
tation, ability, location, and condition of his stock of 
merchandise, as well as who he is buying from. Close 
liaison between the credit man and the sales depart- 
ment can save the company from many bad debt losses. 
Not only is the salesman valuable in the instances cited 
but frequently he may be the first to sense a change 
for the worse in a customer’s financial status. 


Special investigators, such as attorneys, furnish just 
about the same information as a reporter employed by 
a mercantile agency. However, they are not as experi- 
enced or as well-trained in the field of business credits. 


As we have seen from our previous discussion of 
ratios, figures and financial statements can tell us a 
great deal about a business firm as well as about many 
other things. While it is true that some statements are 
too brief or too condensed, the mere fact that they 
are presented 1 in that way is enough to arouse suspicion 
and thus call for further inv estigation. 


Insofar as references are concerned, nobody will 
ever give one, for credit purposes or otherwise, that 
isn’t good. There was the case of the young man who 
said he was a very responsible person but didn’t want 
to give his former employer as reference. It turned out 
he was responsible, all right. He was responsible for 
so many mistakes his former boss had to let him go. 


Business Failures 


No discussion of credit would be complete without 
a mention of business failures. Dun and Bradstreet has 
recently published an excellent booklet on this subject 
entitled “The Failure Record Through 1959.” It is 
regrettable that we are not able to explore this topic in 
detail. Howev er, the following two illustrations (Fig- 


WHY DID 14,053 BUSINESSES FAIL IN 1959? 


Underlying Causes Per Cent of Total 
Incompetence 

Unbalanced Experience 

Lack of Managerial Experience 

Lack of Experience in the Line 

Neglect 

Fraud 


Source: Dun & Bradstreet’s 
“The Failure Record Thru 1959” 


FIGURE 6. 


Reason Unknown 2A 
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ures 6 and 7) will give us some good background in- 
formation practically at a glance. 


Why did 14,053 businesses fail in 1959? This chart 
gives us a pretty good idea. The first four reasons, in- 
competence, unbalanced experience, lack of manage- 
rial experience, and lack of experience in the line evi- 
dently resulted in inadequate sales. Or, to put it in an- 
other way, if your income is less than your outgo, then 
your upkeep will be your downfall. When a firm 
doesn’t sell enough, it doesn’t make enough profit to 
justify its economic existence, and thus passes out of 
the picture. The very fact that this does happen and 
that only the strong survive, should make the American 
system of free enterprise the greatest and the most 
vigorous that the world has ever known. 


Figure 7 shows the long term trends in business fail- 
ures during the past four decades. 


FAILURE TRENDS 


FAILURE RATE PER 10,000 CONCERNS LISTED IN DUN & BRADSTREET 
1920 - 1959 


1920-29 1930-39 1950-59 


A \ 
\ 
230367809 2345670635 78960 
YEAR 
SOURCE Our “The Forlure Record Through 1959" 
FiGURE 7. 


Note that the low point was reached in 1945 and °46 
immediately after World War II. Since that date, and 
for the past fourteen years it has had a tendency to 
climb upward at a rather ste: ady rate. As this line goes 
up, the work of the credit manager becomes more diffi- 
cult and more important. It means, of course, that the 
extension of credit must be watched more carefully, 
if we wish to avoid heavy losses from bad debts. : 


The Credit Manager 


Before we leave the topic of credit, we should con- 
sider for a moment the qualifications you might want 
to see in a good credit manager. His principal function, 
of course, is to incur a Minimum amount of losses with 
a maximum amount of sales. This sounds like the effi- 
ciency expert who could kill two birds with one stone 
—and then get the stone back! The credit manager 
should be w illing to take a fair business risk so that his 
company can make a reasonable profit. He should be 
thorough and somewhat conservative, although not 
too much, as we have pointed out. It would help if his 
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temperament were even; he should be able to adopt a 
firm attitude and should be able to use foresight. Above 
all, he must have the welfare of his company sincerely 
and truly at heart. It can be said without fear of con- 
tradiction that a good credit man can more than pay 
his own way by the avoidance of bad risks and by the 
prompt collection of receivables. 


Collections 
Introduction 


The subject of collections goes with the subject of 
credits. A firm that has a good policy on credits also 
has a good one on collections. A capable credit man 
not only collects, he also speeds up collections. In doing 
this he accomplishes two important things: (1) he spots 
a bad account in its early stages w hen. it may still be 
possible to avoid a bad debt loss and (2 ) he provides 
the company with working capital it can always use. 
We should not lose sight of the fact that debtors can 
and do find out when a firm is lenient on collections. 
They ride that outfit and take advantage of long delays 
in paying their bills. 


Follow-up Methods 


The methods of follow-up are almost too well- 
known to mention. However, to review them and to 
refresh our memories, let’s take a look at Figure 8. 


COLLECTION METHODS OR STEPS 


. Statement of Account with Request for Remittance 

Phone Calls (mostly local; sometimes long distance) 

Personal Calls (sometimes by salesmen) 

. Collection Letters (inciuding Specials and Regis- 
tered ) 

5. Telegrams 

6. Collection by Draft (on debtor) 

. Collection Agencies and/or Attorney (which lead 
to 

8. Suit 


— 


FIGURE 8. 


As you can see, we have at least eight collection 
methods or steps. It is quite the accepted practice to 
prod an overdue account with a sticker or a stamp or 
even a penciled notation on a statement of account. 
It is routine enough to call the attention of the debtor 
to his delinquency without hurting his feelings . . . and 
in a good many instances it works. 

When a credit man makes phone calls, he talks to 
some of the most “promising” people in the world. The 
advantage of a telephone call lies in its flexibility. The 
attitude of the credit manager can be changed immedi- 
ately; depending upon the developments brought out 
during the course of his conversation with the cus- 
tomer. 

While the use of salesmen to collect overdue ac- 
counts may be frowned upon in some quarters, par- 
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ticularly the sales department, it is one of the best 
methods that can be used without making the customer 
sore. Once again we see the advantage of personal 
contact. 


Collection letters have proven very useful in ob- 
taining results. However, it has been said of the tricky, 
clever letters that they make a bigger hit with the one 
who writes them than the one who receives them. 


There is no shortage of advice and material on how 
to write collection letters. You can get all the free 
samples you want from public library books. But it 
would seem that the best letter of this kind is the one 
which is considerate and which not only collects but 
at the same time sells your firm to the customer. I 
might add: always be sincere—even when you don’t 
mean it! 


There are some extraordinary characters in this 
world who will not respond to collection letters be- 
cause they get so interested in them that they want to 
read the entire series. This is rather frustrating to the 
sender whose only recourse is to mail them all at once. 


Collecting a delinquent account by drawing a draft 

upon a customer through his bank is probably not a 
widespread custom. It is, of course, a move to embar- 
rass the customer if he cannot meet the draft and has 
to admit it to his bank. 


Collection agencies are not normally used except as 
a final step. This is frequently an attempt to salvage 
something out of what may have been the promise of 
a beautiful business relationship. Sometimes it results 
in a suit in a court of law and sometimes it results in a 
substantial collection without suit. Although resorting 
to legal means is an expensive method and results only 
in partial recovery, this is better than nothing. 


The Follow-up Records 


To insure prompt collection, there is nothing so im- 
portant as a regular follow-up. For this purpose some 
concerns use only their accounts receivable ledger 
sheets, some use separate tickler cards, others have the 
duplicate invoice system and some adopt what is 
termed the aged analy sis sheet. 


The ledger sheet plan i is simple in that no other rec- 
ord is used. One of the disadvantages is that it sub- 
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FIGURE 9. 


ordinates collections to the other functions of the 
ledger. Unless the bookkeeper and the credit man are 
one and the same person, there may be some disagree- 
ment as to who is going to use the ledger and when. 


The card tickler system has a folder for each day of 
the month. Delinquent accounts are kept here on a 
special form for follow-up and they appear currently 
for attention as long as they are unpaid. 


Under the duplicate invoice system, an extra copy of 
the bill is made for each credit sale. These are placed in 
a tickler follow-up file on their due dates and those 
that do not become delinquent are discarded when 
paid. Others are followed up and kept in the file until 
the bill is settled. 


The aged analysis sheet is simple and effective. Fig- 
ure 9 shows how this form can be very useful in the 
follow- -up system. 


One glance at this sheet will indicate the slow ac- 
counts. It is particularly useful to an executive in 
checking on the efficiency of his credit department. 


CALCULATION OF THE AVERAGE COLLECTION PERIOD 


Annual Net Credit S: Sales 


365 = Average Credit Sales Per Day 


Total Accts. & Notes Rec. Less Res. Bad D Debts 
Average C redit Sales Per Day 
SOURCE: Formula from Dun & Bradstreet’s “14 IMPORTANT RATIOS” 


= AVERAGE COLLECTION PERIOD 


FIGURE 10. 
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When too many figures get into the last column on the 
right, we have the danger signals that losses on bad 
debts may follow. 


The Collection Period 

The question may arise in your mind, “How do I 
know whether my ‘collections as a whole are fast or 
slow?” Again we can turn to Dun and Bradstreet for 
an answer. One of their ratios for wholesale gasoline, 
fuel oil and lubricating oil dealers is the collection pe- 
riod expressed in days. As you may suppose for this 
line of business, it averages s about one month. Figure 10 
will show you how this figure is calculated. 

Here we find the annual credit sales are divided 
by 365 to obtain the aver age for one day. Some of you 
may take exception to the use of the figure 365. 

Dividing the accounts and notes receivable by the 
average credit sales per day results in the average col- 
lection period, although some accountants may prefer 
to call this the number of days of credit sales outstand- 
ing on a certain date. Aver ages can be deceptive. On 
the other hand, there may be quite a bit of logic in 
using an average receivables figure rather than select- 
ing the amount on a given date. 

‘However, the standard figure is computed as the 
formula is stated i in the illustration, and if comparisons 
are to be made the same formula should be used. 

If you would like to compare your own experience 
with the standard as published by Dun and Bradstreet, 


COLLECTION PERIOD IN DAYS 
GASOLINE, FUEL OIL AND LUBRICATING OIL 


WHOLESALERS 
1953-1958 
Year Avg. Coll. Period 
1953 31 Days 
1954 
1955 35 
1956 33 
1957 36 
1958 34 
SOURCE: Dun & Bradstreet’s: 


“14 IMPORTANT RATIOS” 


FIGURE 11. 
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Figure 11 shows the figures for the years 1953 thru 
1958. 

There has been comparatively little change since 
1953. This, of course, indicates that gas and oil whole- 
salers have been doing a good job on credits and col- 
lections. The three day increase in the period from 
1953 to 1958 is not as much as one might expect upon 
examining the total business failures. The latter in- 
creased from 33 failures per 10,000 names in 1953 to 56 
failures per 10,000 names in 1958. 


Conclusion 


This brings us to the end of the discussion of collec- 
tions and to the summarizing conclusions upon the 
three topics, costs, credits, and collections. The costs 
that we mentioned were hidden in the cost of goods 
sold. They are difficult to detect, to trace and to 
control. To seek them out will require ingenuity, to 
stamp them out will require determination and action. 

Credits and collections call for systems, procedures, 
aa routines. A good credit and collection policy 
is certain to pay off if these systems are instituted and 

carried out. 


No matter how we may attempt to marshal our facts, 
whether we explain our high costs and low margins as 
the result of inflationary tendencies, whether we say 
bad debt losses are due to the lack of character, ca- 
pacity, or capital; and that slow collections are due to 
the phase of the business cy cle we are in, the final re- 
sponsibility lies in the hands of management. 

Good management will live and prosper w ithout 
ever reading a ‘textbook or listening to a fine speech. 
Good management usually means work, whether it is 
footwork, headwork, or “paperwork. American _busi- 
ness management should mean efficient management 
because, w vithout it, this free country of ours cannot 
survive in the economic war we are now w aging with 
the controlled economy of the Communist states. 

Perhaps we in the oil industry should be thankful for 
the keen competition that we always face. It is this 
competitive spirit wherein we find the strength of 
American business and America as a nation. Our inde- 
pendence in politics and our independence in business 
is truly a magnificent thing and when the accounts are 
all balanced and the books are all closed, we will find 
that freedom is our most priceless asset. « 


Mr. Mingledorff is a previous 
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Patent Abstracts 


Solid Lubricant 


Phthalocyanines Promise Good 
1000-Degree F. Lubricants 
Space/Aeronautics, v. 34, pp. 161-5, 
Oct. 1960 


Metal-free phthalocyanine, a solid or- 
ganic compound, has been used success- 
fully in a WADD-sponsored study at 
Battelle to lubricate rolling and sliding 
contact bearings in the 800 to 1300°F 
range. 


Studies using a modified Four-Ball and 
a rolling disk apparatus show that metal- 
free phthalocyanine reduces friction to a 
low level and cuts wear sharply in the 
800 to 1300°F range. Pretreatment of the 
metal surfaces led to best results. This 
consisted of forming a film of a metal 
phthalocyanine on the bearing before 
use. 


Whatever your multi-purpose 
grease requirement, Baker 
can supply you with the 
hydrogenated castor oil 
Gerivative you need. By the 
bag or carload, as the world’s 
largest and most experienced 
producer of castor oil 
derivatives, we can deliver 
what you need when you 
want it. 


Composition 


Extreme Pressure Lithium Base 
Lubricating Greases 


Formation of lithium base lubricating 
greases which maintain undiminished ex- 
treme pressure properties on long stor- 
age is described by Martinek, Brennan, 
and Fronczak in U. S. Patent 2,959,543, 
assigned to The Pure Oil Co. Essentially, 
this quality is obtained by forming the 
lithium soap thickener from a mixture of 
hydrogenated castor oil and sulfurized 
phosphorized lard oil at a temperature 
below the melting point of the soap. 


A suitable lard oil for formation of 
the sulfurized phosphorized ingredient 
has an iodine number of 70 to 80 and a 
titer of 34 to 37. This is first reacted 
with 7.4 per cent of flowers of sulfur 
at 330 to 340°F until a clean copper strip 


TRADE NAME HYDROGENATED 


CASTOR OIL 


BAKER’S CASTORWAX® 


immersed in the reaction mixture at 
300°F for one minute or at 210°F for 
three minutes does not discolor beyond 
a grayish color. This reaction time is 
usually about seven hours. Next, the re- 
sulting product is phosphorized with 0.4 
per cent of phosphorus sesquisulfide by 
reaction at 220 to 230°F for about five 
hours or until substantially all of the 
phosphorus and sulfur are chemically 
bound, as evidenced by passing the above 
copper strip corrosion test. Such a prod- 
uct which is used in the formulation to 
follow contains 7.4 per cent sulfur and 
0.23 per cent of phosphorus. 


A typical lubricating grease is made 
by mixing 4.5 parts of a bright stock 
extract, having a viscosity of 340 SUS at 
210°F, 28.45 parts of a Mid-Continent 
bright stock, having a viscosity of 160 
SUS at 210°F, 6.31 parts of hydrogenat- 
ed castor oil, and 1.58 parts of the above 


BAKER'S BAKER'S 
HYDROXYSTEARIC METHYL 
ACID HYDROXYSTEARATE 


Melting Point 86°C (187°F) 


69°C (156°F) 50°C (122°F) 


Acid Value 


178. 4. 


Saponification Value 180. 


188. 


Hydroxyl Value 


154. 171. 


Heat Stability 
Loss of Acid Value 


(6 hrs. at 285°F) NONE 


NONE 


Loss of Hydroxyl 
Val 


alue 
(6 hrs. at 285°F) NEGLIGIBLE 


NEGLIGIBLE 


Samples and technical data on request. 


THE Baker CASTOR OIL COMPANY 
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treated lard oil. This mixture is constant- 
ly agitated and when heated to 200°F, 
1.32 parts of lithium hydroxide mono- 
hydrate and one part of water are add- 
ed. Following the soap formation, the 
mass is dehydrated at 320°F for one 
hour, heating is discontinued, and 28.44 
parts of the bright and 28.90 parts of a 
neutral oil, having a viscosity of 85 SUS 
at 100°F, are added during cooling. 
When the temperature is about 240°F, 
0.5 parts of tetramethyldiaminodiphenyl- 
methane are added. Finally, the mass is 
milled at room temperature. 

This gives a lubricating grease having 
a worked penetration of 354 and drop- 
ping point of 376. Both after 24 hours 
and three months storage, the product 
stands a 55 pound Timken load and 130 
kg on 4-Ball Tester before welding takes 
place. 


Alkali Fusion Products of isophorone 
In Mixed-Salt Complexes 


Morway and Bartlett in U. S. Patent 
2,962,441, assigned to Esso Research and 
Engineering Co., suggest a new com- 
ponent for mixed-salt complexes which 
will thicken lubricating fluids. The prod- 
uct is formed by heating one to one-and- 
a-half mols. of sodium or potassium hy- 
droxide and one mol. of isophorone to 
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Factory: Newark, New Jersey 
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Write for new edition of the free brochure, 
“Fatty Acids in Modern Industry.” 
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450 to 700°F. The reaction is carried out 
in the presence of oil and, in case lubri- 
cating greases are to be manufactured, 
may take place in the presence of the 
other thickener ingredients. 


For example, a lubricating grease was 
made from the following weight per 
cents: glacial acetic acid 4.0; isophorone 
10.0; Hydrofol acid 51 10.0; sodium hy- 
droxide 6.5; phenyl alpha naphthylamine 
1.0; and mineral oil having a viscosity of 
55 SUS at 210°F 68.5. To a fire-heated 
kettle, equipped with agitators, the iso- 
phorone, Hydrofol acid 51, and oil were 
charged and warmed to 150°F. The 
acetic acid was then added, followed im- 
mediately by a 40 per cent water solu- 
tion of the sodium hydroxide. Heating 
was continued and by the time the mass 
had reached 400°F it was dehydrated. 
Heating was continued to 510°F and 
held at this temperature until foaming 
ceased, after about 30 minutes. The prod- 
uct was then cooled to 200°F where the 
phenyl alpha naphthylamine was added. 
After further cooling to 150°F, the mass 
was passed through a Gaulin homogeniz- 
er operating at 5,000 psi. ‘ 

The resulting smooth lubricating 
grease had a free alkalinity of 0.90 per 
cent, dropping point of 500+°F, worked 
penetration of 325 changing to 310 after 


Titre 
Color 1” Lovibond Red 


Color Gardner 1933 
Unsaponifiable 
Saponification Value 
Acid Value 
% F.F.A. as Oleic Acid. . 
lodine Value (WIJS) 


GROCO 40 DISTILLED TALLOW FATTY ACIDS 


.. -39°-41°C 
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100,000 strokes, 5 pound drop in oxida- 
tion bomb after 340 hours, and lubricat- 
ing life of 2432 hours in a bearing operat- 
ing at 250°F and 10,000 rpm. 


Rust-Inhibited Lithium Base 
Lubricating Greases 


A combination of additives which, 
when used in lubricating greases thick- 
ened with lithium 12-hydroxystearate, 
will act as rust preventives, is suggested 
by British Patent 849,799, issued to N. V. 
De Bataafsche Petroleum Maatschappij. 

This consists of 0.075 to 0.25 per cent 
sodium nitrite, added as a 10 per cent 
water solution, and 0.4 to 1 per cent of 
an oil-soluble imidazoline. Preferred 
compounds are N-hydroxyethyl-2-hep- 
tadecyl or N -hydroxyethyl-2-heptade- 
cenyl imidazolines. 

For example, a lubricating grease, con- 
sisting of 8 per cent of lithium 12-hy- 
droxystearate in mineral oil, when ap- 
plied to a bearing and subjected to a 
glass jar corrosion test, permitted heavy 
corrosion. After mixing 0.5 per cent 
N-hydroxyethyl-2-heptadecyl imidazo- 
line and 0.1 per cent sodium nitrite, add- 
ed as a 10 per cent water solution, with 
the lubricant, corrosion inhibition re- 
sulted in the bearing test. 


In another test, which is said to indi- 
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cate the ability of a treated lubricant to 
adhere to metal under wet conditions, 
90 grams of the untreated lubricating 
grease together with 10 grams of water 
were subjected to a Shell Roll Test. 
After 25 hours the rolled proauct had a 
micropenetration of 230 (original pene- 
tration not given). When the same lu- 
bricating grease, with the addition of 0.5 
per cent of N-hydroxyethyl-2-heptade- 
cenyl imidazoline, was mixed with the 
water and tested it rolled over 600 hours 
before reaching the same micropenetra- 
tion. 


Additives 


Some Data on the Activity of Additives 
Containing the CCl; Group 

Sanin, P. |., Shepeleva, Ye. S., and 
Kleymenoy, B. V. 

Khimiya i tekhnologiya topliv i masel, 
1960, No. 8, pp 24-28 


Tests were made to verify the fact 
that molecules containing phosphorus 
and the CCls groups were exceptionally 
good friction-reducing additives under 
high loads. The additives were used in 
a lubricating grease (type not given) 
which had a kinematic viscosity of 20.8 
cs. at 50°C. The four-ball apparatus was 
used in the tests. 

Increasing the number of CCls groups 
in the compounds produced striking in- 
creases in the high-load properties. In 
lubricants containing either tri (trichlo- 
roethyl) phosphate or tri-(trichlortert. 
butyl) phosphate, a load of 300 kg. pro- 
duced only an 8 mm. scar. 


Process 


Production of a Smooth Air-Free 
Aluminum Base Lubricating Grease 

A process for producing a smooth, 
uniform, air-free aluminum stearate lu- 
bricating grease involves the addition of 
a portion of the oil to a soap concentrate 
under vacuum. This method is described 
by Richards and Thompson in U. S. Pat- 
ent 2,962,440, assigned to Esso Research 
and Engineering Co. The procedure 1 
mits kettle finishing, but no time cycle is 
given. 

In general, 1 to 7 parts of aluminum 
stearate is mixed with 25 to 75 weight 
per cent of the total oil and the soap is 
dispersed at a temperature of 250 to 
450°F. Next the mass is cooled to a tem- 
perature of less than 120°F under vac- 
uum and while stirring in the remainder 
of 100 parts of oil. The product is then 
ready to package. 

For example, 30 parts by weight of a 
lubricating oil having a viscosity of 120 
to 130 SUS at 210°F, 4.4 parts of com- 
mercial aluminum stearate, and 2.4 parts 
of an additive mixture consisting of 1 
part of oleic acid, 0.4 part of aluminum 
naphthenate, and 1 part of Paratac, were 
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Grease Marketers... Will Your Brand Name 
Be Years Ahead for Years to Come? 


Developing specialized greases for aviation, automotive, 
industrial, marine and high-velocity missile uses de- 
mands testing equipment that can evaluate greases for 
the unusual applications where precision, strength and 
reliability, over long periods of time, are primary factors. 
This heated roll test, which works the grease to 
determine its stability in bearings at high tempera- 
tures, is typical of the kind of research that is constantly 
being carried out in the new Research Laboratory at 
International Lubricant. 


CORPORATION 


New Orleans, Louisiana 


MARINE 


With Research Comes Quality, With Quality Comes Leadership 


INTERNATIONAL LUBRICANT 


Manufacturers of Top Quality Lubricants 
AVIATION INDUSTRIAL AUTOMOTIVE 


mixed in a kettle and heated to 250 to 
300°F. The kettle was then closed and 
put under a vacuum of 6 atmospheres 
while cooling water was run through the 
kettle jacket. Then the remainder of the 
oil, 62.2 parts, was added through a dis- 
placement meter. When the lubricant 
had cooled to 120°F, it was sampled and 
tested for consistency. Further cooling 
to room temperature showed that no 
further change in consistency occurred. 
The resulting lubricating grease was al- 
most transparent with a smooth texture. 


Characteristics 


Radiation Resistant 
Lubricating Greases 


A note in Scientific Lubrication, v. 12, 
November 1960, p 27, states that Cosmos 
lubricating grease, manufactured by Esso 
Petroleum Co. Ltd., has been chosen for 
the critical applications of the C.E.G.B. 
nuclear power station being built at 
Trawsfynydd. 

Since conventional soap-thickened lu- 
bricants broke down at levels of radia- 
tion lower than those expected in the 
fuel handling machine, those made with 
carbon black were found most suitable. 
When carbon black was made into a 


‘lubricating grease with a suitable min- 


eral oil, the product was extremely re- 
sistant to radiation, was structurally sta- 
ble at high temperatures, and had good 
anti-wear characteristics. 


Tests 


Dynamic Gamma Flux Grease 
Testing Rig 


A submerged, elevated temperature, 
irradiation apparatus is illustrated and 
described in Scientific Lubrication, v.12, 
November 1960, pp. 31-32. A motor 
drives a test gear set which in turn drives 
a shaft at 900 rpm. On the shaft are 
mounted four test bearings which can be 
loaded and also heated up to 250°C. COz 
is circulated through the housing for the 
apparatus. Mobil Oil Co. Ltd. has been 
operating such equipment since June in 
the spent fuel element gamma facility at 
Hartell. 


A Study of the Shell Four Ball Wear 
Test Variables. G. P. Murphy, 8 July 
1960. Report No. 60-2154. Order from 
LC mi. $2.40, ph No. 3.30, PB 149054. 

Four MIL-G-10924A “General Pur- 
pose” greases were tested under various 
conditions of load, time and temperature. 
The results were mathematically treated 
and the relationship between the variables 
and the scar diameter determined. These 
relationships, which hold for tests on 
MIL-G-10924A greases over the follow- 
ing variable ranges, 2 to 50 kg. load, 27 
to 150°C, 10 to 180 minutes, and 600 
rpm, are as follows: The scar diameter 


NLGI SPOKESMAN 


AROUND THE woRLO 
Nh 
50 


varies directly with the 0.25 power of 
the load, the 0.12 power of time, and the 
0.10 power of temperature. The expo- 
nential powers of load, time and tem- 
perature were also determined for min- 
eral, diester, polyglycol, organic phos- 
phate oils and several different lubricat- 
ing grease types. The general equation 
for conversion of data is given. This 
equation is applicable only to scar diam- 
eters in the nonseizure portion of the 
Shell Four Ball Wear Test wear curves. 


Leakage rating 


Loss in wt. of as- 


sembly in g. Less than 1 above 10 


Used Grease Rating 1 


Softening or 
Hardening 


unchanged uneven 


Lubrication Ratings 1 3 


Bearing surfaces As in 1 but 
greasy or oily grease in cov- 
with even dis- ers showing 
tribution. marked change 


Lacquer or 
hardened 
grease 


Bearing dry 
or metal 
particles 
evident 


Rolling Bearing Performance Test 
For Lubricating Greases 
Anon. J. Inst. Petroleum 46, pp. 328- 


333 (1960). 


This article describes the development 
of a test rig, described in IP 168/59 Ten- 
tative, for determining the ability of lu- 
bricating greases to lubricate rolling 
bearings. The design consists of two 
bearing assemblies mounted on a_hori- 
zontal spindle capable of being run at 
speeds up to 10,000 rpm. Provision is 
made for heating the bearings up to 150° 
C and to load them up to 300 Ibs. radially. 
The test bearing is a BRM-040 single 
row ball bearing. This has a riveted 
pressed steel cage and tolerances are im- 
posed on the initial radial float on the 
cage. One of the major test criteria is 
the ability of the lubricant to prevent 
wear where the balls rub on the cage 
pockets. Therefore, a device was per- 


IF it ralle on an axle orcturns in @ 


Bearing Wear 1 
Rating by feel Smooth 


3 
Slight roughne Very rough 


fected and is described to permit meas- 
urements of the wear. 


Cooperative tests were run with 28 
grams of lubricant packed in the bear- 
ing, either without applied heat or with 
the temperature controlled at 60°C 
which is said to be representative of the 
bearing temperature obtained in large 
electric motors. A radial load of 300 
pounds was applied and the test was run 
for 500 hours. 


Experience gained during tests has led 
to the above ratings. 

Three groups of lubricating greases 
were used in co-operative tests in which 


about three out of four laboratories rated 
the lubricants the same. 

The first group consisted of three so- 
dium base and three lithium base prod- 
ucts all of which had given satisfactory 
service performance. 

The second group contained three 
conventional calcium base and three gen- 
eral service calcium base lubricating 
greases, all unsuited for high temperature 
bearing service. 

The third group consisted of six so- 
dium base products which had given 
doubtful service at high speeds in bear- 
ings. Actually two of the lot gave better 
test results than expected. 


bearing 6) or rides ona shaft re) if if slides 
ina groove or moves on a if 
it bores or cots or transmits pressure 


one of Sinclairs S00 specialized lobricamls 
IS designed to make if work better. for answers 
to your lubrication problems, write today to 


SINCLAIR REFINING CoMPANY 


‘Technical Service Division, G20 Fifth Ave, NY. 20 NY. 
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Transfer grease 


per minute! 


@ Designed for transfer, batch- 
ing and packaging operations 
where grease is removed from 
drums, the Graco Bulldog Trans- 
fer Pump delivers up to 200 lbs. 
per minute of heavy grease and 
other semi-solid materials... 
empties a 55-gal. drum in less than 
3 minutes! 

High volume pump starts at 
TOP of drum, 
“sucks’’ way to bot- 
tom, cleans drum 
as it moves. Han- 
dles heavy greases 
in a fraction of the 
time needed by or- 
dinary pumps. 
When drum is 
empty (right), 
pump can be quick- 
ly removed. Ask for 
a demonstration! 


d 


Free Idea Book 
shows Graco Pumps 
for every need. 
Send for it today! 


Graco 


GRAY COMPANY, INC, 


528 Graco Square * Minneapolis 13, Minnesota 
(For Graco Suppliers, see SPRAYING or LUBRI- 
CATING DEVICES in Phone Book Yellow Pages) 
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Kerr-McGee Announces 
Organizational Changes 


A number of organizational 
changes have been made by Kerr- 
McGee Oil Industries, Inc., and be- 
came effective in March. 

H. H. Raborn, formerly treas- 
urer and assistant secretary, has be- 
come vice-president and general 
manager of marketing. In his new- 
ly-created position, Raborn is res- 
sponsible for the parent company ’s 
marketing, merchandising and _ al- 
lied functions. Continuing to head 
the departments now within Ra- 
born’s area of responsibility are: 
W.H. Doyle, vice-president, brand- 
ed marketing; P. C. Bennett, gen- 
eral manager, property acquisition 
and development, L. H. Sullivan, 


general manager, bulk sales; A. R. 
Gockel, general manager, supply 
and distribution; D. R. Frey, gen- 


eral manager, product dev clopment 
and quality control, and W. J. 
Fuchs, merchandising manager. 


Esso Standard Names 
James H. Lumpkin, Jr. 


James H. Lumpkin, Jr., has been 
named manager of Esso Standard’s 
Automotive division. He succeeds 
Robert L. Francis, who retired aft- 
er 31 years’ service. 

Mr. Lumpkin rose through mar- 
keting posts in Esso’s Virginia- 
West Virginia sales area and was 
in charge of the automotive fleet in 
those states from 1946 to 1955, 
when he moved to the New York 
City headquarters. He has been 
serving since then as assistant auto- 
motive manager. 

He was born near Richmond, at- 
tended the University of Rich- 
mond and was in the Army in Eu- 
rope during World War Il. He was 
a major in Army Ordnance. 

He is a director of the Private 
Truck Council of America, a mem- 


People in 
the Industry 


ber of the Society of Automotive 
Engineers, and a member of the 
American Petroleum Institute. 

Esso Standard is a division of 
Humble Oil & Refining Company, 
principal operating affiliate of 
Standard Oil Company (N. J.). 


Southwest Appoints Gesell 
As Sales Representative 


John Borden, sales manager of 
Southwest Grease & Oil Co., Inc., 
recently announced the appoint- 
ment of J. A. “AI” Gesell as, sales 
representative for the north central 
states area. His territory will in- 
clude Minnesota, Wisconsin, Illi- 
nois and lowa, plus parts of Ne- 
braska, Missouri and Indiana. Mr. 
Borden, in his announcement, 
pointed out that Mr. Gesell has 
just completed a three month train- 
ing and familiarization program at 
the main home office of Southwest 
Grease in Wichita, Kan. 

“AI” Gesell graduated from Iowa 
university with a degree in Eco- 
nomics ‘and Business Administra- 
tion. Prior to joining Southwest 
Grease, he was employ ed for sev- 
en years by Anchor State Oil & 
Refining corporation as a district 
representative responsible for sales 
and sales promotion. His work with 
Anchor covered the entire field of 
lubricating greases and oils. 


Lieut. Col. S. G. Harris 
Rejoins Joseph Dixon 


Lieut. Col. Sidney G. Harris, 
who left private industry in 1951 to 
go on active duty with the U.S. Air 
Force, has retired from military 
service and rejoined the Joseph 
Dixon Crucible Co., Jersey City, 
N. J. He will specialize in market- 
ing development for Dixon’s col- 
loidal graphite lubricants and coat- 
ings. 

Besides Dixon, he has held exec- 
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utive posts with Petroleum Solvents 
Corp., McGraw-Hill Publishing 
Co. and Continental Motors. A 
member of the Society of Automo- 
tive Engineers, American Society 
of Lubrication Engineers and sev- 
eral military societies, Col. Harris 
was educated at Columbia univer- 
sity, University of Texas and 
Brooklyn Polytechnic Institute. 


Manager of Economic 
And Marketing Research 


The Esso division of Humble Oil 
& Refining company has announced 
the appointment of Arthur A. 
Draeger as manager of economic 
and marketing research. 

He will succeed Robert P. Fergu- 
son, who transferred to the market- 
ing coordination department of the 
parent Standard Oil company 
(N.J.). 

Mr. Draeger joined the Esso divi- 
sion last year as assistant manager of 
marketing for New York state. He 
will move to Esso headquarters in 
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New York City from the New 
York sales area headquarters at Pel- 
ham, Westchester County. 

During 25 years with Humble in 
Texas, Mr. Draeger advanced 
through research positions to be- 
come head of the technical service 
division and head of the research 
and development division. Before 
his transfer to New York state last 
year, he was manager of the north- 
east area of the Humble division’s 
marketing department, with offices 
in Dallas. 


Cato Oil and Grease 
Announces a Number 
Of New Appointments 


Cato Oil and Grease company, 
Oklahoma City, has announced a 
number of new appointments. Lee 
R. Wood is now technical sales rep- 
resentative for the west Texas and 
eastern New Mexico territory. A 
veteran of more than 35 years in the 
lubrication industry, Wood was 
formerly Cato plant superintendent. 


He joined Cato in 1931 and has 
served in various capacities, includ- 
ing head greasemaker. 

James Mankin was appointed pro- 
duction superintendent. He was 
formerly in charge of the com- 
pany’s grease department. His new 
position entails direction of the oil, 
grease, specialty, warehouse and 
drum reconditioning departments 
of the firm. He joined Cato in 1949. 


Leo Drew replaces Mankin as su- 
perintendent of the grease depart- 
ment. He is a thirteen-year veteran 
with the lubrication company. 


Joe Campbell has been placed in a 
new position. He will act as co- 
ordinator between the production 
department and the sales department 
of the organization. Campbell was 
head of the drum reconditioning de- 
partment before the creation of the 
new job. He has been with the com- 
pany 30 years. 

Clint McCann, formerly Camp- 
bell’s assistant, is now drum recondi- 
tioning supervisor for Cato. 


SOHIO 


BRINGS YOU THE QUALITY 
STOCK OILS YOU NEED... 


WHEN AND WHERE 


YOU NEED THEM! 


You’re assured of prompt delivery of 
stock oils when you make Sohio your 
source of supply. That’s because 
of Sohio’s complete distribution 
system that brings stock oils to you 
on time, anyplace in the Midwest. 
And Sohio offers a complete line of 
high quality, dependable stock oils 
— paraffin or solvent—to completely 
meet the needs of any compounder 
or grease maker. Contact us now. 


MIDLAND BLDG., CLEVELAND 15, OHIO 
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New Lubricants Report 
Available from OTS 


A new report, 
Ant-Scuffing 


“Load Support and 
Properties of Lubri- 
cants,” now available from the Of- 
fice of Technical Services, Com- 
merce Department, describes the 
design and operating characteristics 


of a gear and spline lubricant test- 
er. 


Also presented are the results of 
studies to determine the effect of 
lubricant flow rate, gear speed, and 


inert atmosphere on gear scuft 
loads. Lubricant load carrying abil- 
ity decreased sharply in the 5,000 
to 20,000 rpm range, the report 
states. 

A slight increase in scuff load 
with increasing speed was noted in 
some cases, but the two silicone 
fluids showed no significant change 
in scuff load when tested in an 
inert atmosphere. 


New Company to 
Specialize in Synthetic 
And Organic Greases 


A new manufacturing company 
which will specialize in synthetic 
and organic greases has been formed 
in St. Paul, Minn. George J. Rut- 
man is president of the organization, 


Industry News 


which will be known as General 
Lubricants Mfg. Co. The firm will 
be a new division of Sta-Vis Oil 
Co., with the plant and offices at 
2314 Wvycliff St., St. Paul. 

Mr. Rutman is also president of 
Sta-Vis, the H. K. Stahl Co., Petro- 
leum Packaging Corp. and Indus- 
trial Steel Container Co. 

“We are living in a new missile 
age which has revolutionized the 
petroleum and precision machine 
business,” Rutman said. “We are on 
the brink of a huge market for syn- 
thetic greases to fit ev ery need.” 

He said the new plant has a capa- 
city of 50 million pounds of grease 
a year and will serve as a model for 
additional units elsewhere in the 
United States and Canada. 


R. C. Can Introduces New 
Foil and Fiber Container 


A laminated aluminum foil and fi- 
ber can for motor oils and viscous 
lubricating greases was introduced 
by R. C. Can company at the recent 
American Management association’s 
national packaging show in Chicago. 
The new container, result of sever- 
al years of development, is expected 
to find wide acceptance throughout 
the petroleum industry +Ww hich here- 
tofore has considered composite 


BEMOLybdenum 
Fortified Lubricants 


of Protective Lubrication 


MAGIE BROS. OIL co. 


Franklin Park, Ilinois © Chicago Phone TU 9-4800 


SUARD SINCE 


containers impractical for this ap- 
plication. 

R. C. Can’s experience in produc- 
ing cartridges for lubricating greases 
prov ided background and technical 
know-how in developing the “Foil- 
Kan” for motor oil. Oil companies 
represented at the packaging show 
displayed much interest in the con- 
tainer, it was reported. 

The Foil-Kan foil and fiber con- 
tainer is made in four layers—an 
aluminum liner with folded lap stem 
to prevent leakage or wicking, two 
body layers of kraft fiber, and an 
outer lay er of printed aluminum 
foil which serves as the can label. 
Ends can be aluminum, or conven- 
tional tin plate. 

Costs are said to be approximately 
20°. less than conventional tin 
plate and approximately 14°% less 
than aluminum cans. Savings in ex- 
cess of four to five per cent in trans- 
portation costs were also indicated. 
Further information sample 
cans are available from R. C. Can 
Co., 9430 Page Ave., St. Louis 32, 
Mo. 


LM 


Machine 


BARRETT 
Filling 


FOR GREASE AND OTHER 
VISCOUS PRODUCTS 
* 4 interchangeable measuring cyls. 
* Filling range 14 oz.—35 Ibs. 
AIR OPERATED 
MANUALLY CONTROLLED 
Write for Details. 


BARRETT 


Manufacturing Co. 
P. O: Box 8096, Houston 4, Texas 
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New Water Soluble 
Moly Lubricant 

Bemol offers a four-page, illus- 
trated report on the newly-devel- 
oped Bemol #110 Suspension, a 
water soluble molybdenum disulfide 
compound, 

Covered in this report are prod- 
uct specifications, uses, relation- 
ship between die life and dilution 
ratios, and application methods. 
The Bemol #110 Suspension can 
be added directly to soluble fluids 
or can be diluted with water to 
form a drying lubricant pretreat- 
ment coating. Included are case his- 
tory reports on wire drawing, 
heading, tube forming, deep draw- 
ing, die casting, extrusion, drilling 
and pretreating. The wire indus- 
try, the first major user of the 
product, has reported die life in- 
creases ranging from 35 per cent to 
well over 1,000 per cent at concen- 
trations well below 0.5 per cent. 


Other advantages of the #110 Sus- 


pension are increased production 
rates, power consumption decreas- 
es and improved surface finishes. 


The #110 Suspension is non- 
corrosive to all metals, plastics and 
rubber. It is non-flammable, non- 
gumming, non-foaming and non- 
toxic. It can be used without de- 
composition to 750°F., and to 
1,600°F. for short periods in such 
operations as extrusion, forging and 
molding. Tests have shown that the 
#110 Suspension resists wear at 
pressures up to and beyond 400,- 
000 psi. 


The 
C. W. Nofsinger 
Company 
CONSULTING ENGINEERS 


Grease Plants 
Petroleum Refineries 
Petrochemicals 


“In Engineering It's the 
People That Count” 


307 East 63rd Street 


Kansas City 13, Missouri 
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Copies of the report are available 
from: Bemol, Inc., 131 State St., 
Boston 9, Mass. 


Error Notea in 
1961 SAE Handbook 


A compositional error has been 
noted in the 1961 SAE Handbook 
section covering “Automotive Lu- 
bricating Greases.” The error ap- 
pears in the third item on page 279, 
“Greases Containing Solids.” The 
editors report that, in the first draft 
of the paragraph, reference was 
made to graphite in “Nore: (a)”. 
In revisions, it was agreed that 
“Note: (a)” would be eliminated 
in favor of the text which now pre- 
cedes it. Through some error 
“Note: (a)”, with its reference to 
graphite, is included. 


American Potash 
Names E. O. Carlton 


Edward O. Carlton has been ap- 
pointed sales representative for 
American Potash & Chemical Corp. 
with headquarters in Kansas City, 
Mo., according to John L. Ander- 
son, Chicago sales manager. 

Carlton, a 1949 chemical engi- 
neering graduate of Purdue univer- 
sity, will service southern Illinois, 
Missouri, northern Oklahoma, east- 
ern Kansas, Nebraska, South Da- 
kota and southwestern Iowa. 

Prior to joining American Pot- 
ash, Carlton, a World War II Air 
Force veteran, was with Swift & 
Co. where he had extensive produc- 
tion, development and sales experi- 
ence in their chemical operations. 


Develops Clean 
Lubricating Grease 


Development of the world’s 
“cleanest lubricating grease” has 
been announced by Miniature Pre- 
cision Bearings, Inc., Keene, N. Fi. 
Called Minapure, the grease was de- 
veloped over a five-year period to 
meet extreme requirements for lu- 
bricating ultra-precise miniature in- 
strument bearings. MPB is the coun- 
try’s largest producer of miniature 
ball bearings. 

Minapure has been granted gov- 
ernment approval and exceeds by a 


wide margin existing military speci- 
fications for grease purity. It is 
claimed to be 400 times cleaner than 
the best previously available greases 
meeting the highest specification. 
This specification permits presence 
of 10,000 particles of foreign mat- 
ter ten microns or above per cubic 
centimeter, A ten micron particle 
is 4 ten-thousandths of an inch in 
size; big enough to ruin perform- 
ance of a precision instrument bear- 
ing. 

MPB said Minapure is available 
to all users of ultra-clean lubricants 
for complex precision assemblies 
such as gyroscopes and instrumen- 
tation. It is manufactured in a spe- 
cial processing plant at the com- 
pany’s Keene laboratories, under a 
30-day delivery schedule. 
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ship subcommittee has succeeded in 
recommending a second fellowship 
subject that is acceptable to the 


Board of Directors. In general it 
will deal with the mechanism of 
grease lubrication and this could 


eventually extend the use of grease. 
The first phase will deal with math- 
ematical predictions of such param- 
eters as pressure and temperature 
distribution in journal bearings. 
Some of the pressure viscosity work 
previously reported in NLGI will 
be one of the building blocks. This 
committee, idle in the 1961 annval 
meeting program, is looking for- 
ward to a session in 1962. Here is 
a good Opportunity to present your 
current fundamental research on 
lubricating grease. Contact Mr. 
Armstrong or the ‘Steering Com- 
mittee. 


Another subcommittee with an 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 

Increased film strength 

Increased lubricity 

Improved wetting of metal surfaces 

A strong bond between lubricant and 

metal surfaces 


Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Pb 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


HARSHAW CHEMICAL©. 


1945 E. 97th Street e Cleveland 6, Ohio 
Branches In Principal Cities 


News About NLGI cont'd 


eye on the 1962 meeting is the sub- 
committee on Gear Lubricants. 
The word from Philadelphia is that 
this subcommittee may be able to 
arrange a symposium on gear lubri- 
cation for that meeting. “Offers of 
papers may be directed to Bob 
Smith of Houghton. 

The subcommittee on Terms an- 
ticipates approval of most of the 
definitions in its last list of 42 terms. 


SERVICE AIDS 


Send Orders to: National Lubricating 
Grease Institute, 4638 Nichols Pkwy., 
Kansas City 12, Mo. 


VOLUME XXIV—Bound Volume 
of the NLGI SPOKESMAN 
from April, 1960 through 
March, 1961. Contains 38 
articles and features on 
every phase of the lubricat- 
ing grease and fluid gear 
lubricants industries .. . 
$7.50 (NLGI member price) 
and $10.50 (non-member) 
plus postage. 


NLGI GLOSSARY—A four-page 
booklet containing defini- 
tions of terms relating to 
the lubricating grease in- 
dustry. Usable by market- 
ing as well as technical 
people. Fifteen cents per 
copy (NLGI member price) 
and twenty-five cents (non- 
member). 


REPRINTS — From the NILGI 
SPOKESMAN are available 
at low cost. Page forms 
are left standing for three 
months, company imprint 
or advertising arranged. 


NLGI MOVIE — “’Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $300, 
second and subsequent or- 
ders $200 each (non-mem- 


bers add $100 to each price 
bracket). 


LINCOLN MOVIE — “You—the 
Jury,” a 16-mm_ sound 
movie in color, 18 minutes, 
telling the application story 
in the lube bay. May be re- 
served without charge from 
NLGI. A gift of Lincoln En- 
gineering Co. 


WHEEL BEARING MANUAL — 
“Recommended Practices 
for Lubricating Automotive 
Front Wheel Bearings.” 
More than 170,000 copies 
of this booklet have been 
distributed throughout the 
world. Now in its sixth 
printing. Sixteen pages, 
with more than 40 illustra- 
tions. Twenty-five cents a 
copy, with quantity dis- 
counts — company imprint 
arranged. 


BALL JOINT BOOKLET — “’Rec- 
ommended Practices for Lu- 
bricating Passenger Car 
Ball Joint Front Suspen- 
sions.” The latest aid in ap- 
plication, created by ex- 
perts in the field and de- 
signed for use in the sta- 
tion. Twelve pages, easy 
to read, with large illus- 
trations throughout. Twen- 
ty-five cents a copy with 
quantity discounts—compa- 
ny imprint arranged. 


CYLINDER 
STOCKS 


ne Lubricating Qualities 
ForGreases 
id Fluid Lubricants 


Kerr-McGee Oil Industries, Inc 

Kerr-McGee Building 

Oklahoma City, Okla. 
CE 6-1313 
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HEATING OR 
COOLING 
MEDIUM 


HEATING OR 
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MEDIUM 


CONTACTOR 


Simplifies and Lowers Cost of Grease Manufacture 


Completes saponification of all soaps part of all complete grease plant installa- 
with very short time cycles, reduces amount tions. Also employed advantageously for 
of soap required, simplifies laboratory con- _ sulfurization of oils. 
trol and reduces man hours of operation Available in capacities from 2 gallon 
- +. consequently, lowers costs. laboratory units to 2800 gallon commer- 

Adaptable to existing plants and a vital cial sizes. 


TR A TF D PETROLEUM REFINING ENGINEERS 
ENGINEERING 
CORPORATION 


612 West 47th St. Kansas City 12, Mo. 


REPRESENTATIVES 
D. D. Foster Co., Pittsburgh, Pa. Lester Oberholtz, Los Angeles The Rawson Co., Inc., Baton Rouge 
D. D. Foster Co., S. Charleston, W. Va. Rawson-Houlihan Co., Inc., Houston F. J. McConnell Co., New York 


Rawson-Houlihan Co., Inc., Beaumont, Texas C760 
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give 
Top Performance 


ol 3 Greases made with BARAGEL perform 
, ‘ 1 ; better than ordinary greases in all types 


ee, fe of applications . . . especially where ex- 

are problems. 

BARAGEL greases keep equipment 

moving . . . cut maintenance costs to the 

7 ; : bone . . . hold shutdowns to an absolute 


minimum of time. 


Lubricate with BARAGEL greases and 
get top performance! 


* REGISTERED TRADEMARK OF NATIONAL LEAD COMPANY FOR 
AN ORGANIC AMMONIUM MONTMORILLONITE. 


BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


1809 SOUTH COAST BLDG., HOUSTON 2, TEXAS 
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